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I £ S 9i a ] 1 0-2000-0002947 

isa^xu 2ooo.oi.2i 

BI4252I ^§011 2| g ggj, ^gju HI 60521 ^§ 
Oil 2JS §£J£m M S^iLIQ. tH£J°! 
USE (21) CHSI2! 
Si2 (21) 

PISSES] 16 3 29,000 §J 

i^^«ag] o a oa 

[^da^ssi 1 a 26,ooo a 

[feJAlS^S] 5 9 269,000 a 

I SMI] 324,000 SI 

[3¥A1#I] 1. S2M-SjyiA1(£a)_1S 
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[■fl-«M] 

o *0 0 0 

A cM ^HH R g R'-b l*h 2*\ £b 3*> IKM, $*|^7l, o}^ 7 ] £^ 
l*h 2*> SE^r 3*} ^?i|^7l, o>«7loljl, R $ R'fc A-ls. f^T^ 4# 

StlS-H, n£ 0-3O14. #71 R g R'fe Ci~C 4 ^ ^7), C 2 ~ C 4 ^ ^^1^7] SEfe C 6 ~ 
C 14 3 °>l7l<y ^1*715.^ *S«7l7> 

S. 1 
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slf- c]*} #*l-g- ^5fl°-«{A ELECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 
£ 1-8: £ u ^2] -^Ajoj] ^ tiling afl^ ^^^^ if-*Hr Elf- o)*} 

<2> • igV^o] ^-o> 

34 #4|*l.7flfc ^ ^^a] ^ jl£ w-ji] ^l7f 5} 

* y o^ll" ^ B]# °l*> ^1-8" 3*H % °1» iPc 3l# ©1*1- #*H1 

<4> ^ g fl zLt 

«IM*1 «H# ^]fil ^A^o] f^£|o] Elf- o]*} ^ISl <£^7> #^7fl 

$5L b1# °1^ ^1^1 6 <K *MSfc e}f~*d°l-§^r -S-^" 

^f-^Sfe 5lf- Elf- ^g-, H^dbd^^ £^ «]^^) ^ ^-^17} Af-g- 
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<7> 



1020000081253 ^ 
SU oicf. $7] 3#tr zjoljs. ^^ei si^q. at tM ^ 

E^f- ^ ^ athfr 3.6-3.7 V 3 £3. Ni-MH 

3*1, Ni-Cd *d*l f-i *1*M *d3-§- ^ Slcf. ZLEiq- o ]fl ^o. ^ 
# ^7) 3*lH*r ^^^o] 0-4.2 V«H|-H #7l3HSH .2.3. ^afl«| 2^ 

#oj H^Cf. o)e]^ ol^. S ofl^ 7Ka.tflolE f ^jitflolE, c]oil^ 

*\V 2^* 7Hfe gtW* Ni-MH ^ «£fe Ni-Cd *d*H AH-sS|fc ^(aqueous) *d 
3# °)*r 3*13 2:71 *gA) o^xo) aJA^o]^ Aj-gJ.-^ « ^ ^ ^ # 

^ **^4 ***H Li 2 C03, LiO, LiOH f»|- ^a^ -§-^o] 
*J3«4. ol3i«l 3) n -M- JW( ^i«fl^(Solid Electrolyte Interface; SEI) «oiau 

-4%. S7H SEI ^f-£ <§^d# S]# o]£4 e].^ ^ £ - cf= M 

^o] HV-g-^- ej-o]^t|.. a^V o]£- Ei^don Tunnel)^ <3^§; 3# °l£#-g- 
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1020000081253 2m/m 

* -§- D fl2KsolvationH^ o]^t}^ $z}%o} 3. #6flo»o} o_ 7) Qu^o) eJ-^ £ 

^ 1H ^ 0 jE^El]ol^£]o] ^ -g-^Al ?]i=. oVoj. a^.g. 

m. SEI ^^£]J7 U^, ^f- CfA) ^o]i} 43. 

"^i" *W #D 3<H S]f- o]^o| oj: 0 ] 7f<**OjjL ^ E^- 

(passivation layer)-!- $^*H ^i«fl o« o] 3 o]# £b])s]*] ^-jt <#;g*ol <f«i-;*i-g- 
*l*f- <r /kfrer Screes, 51(1994), 79-104). o)e^v o] 3.3. o]^). 

*d*l^r ^7]^ f^J o]* d o]^ al7H^«y sflAlaflol^ ^ ^ uj. o.^. ^ 

<8> ^M- «^ Z]"^ SEI ^# ^itilolETj) 0. 7l ^ nfla] 

£*j]iL OJ*H *d*l 7>-7f o^^d ol 4(/ . We5> 

72(1998), 66-70). o)^ 7}+^ o)^ $. 7 ) £^.4 ^ ^o), ^ 

H 2( CO, CO2, CH4, CH 2 , C 2 H 6 , C3H 8 , C3H6 1 ^ 7 }± *£$o_3_ 

°d*M <§^a) 3*jo} =^ ]7} 33.3^ ^ ^ A]? _ >ol ^ 4toil 4E] . ^ 

" #-§-*r^r -^-§-°l x)^^ <a<HM-7l) ^cf. 

*r ^ 3*14 S}# ^1(PLI)7> S.^ « 0 V^O.JL ^fo]i>EH = ^o] 3^3 

*1 *M3°1 « e VA^H 3*13 ^4 <L>*d^°l ^r^U S]f- ol^ x d *|o} ^ 

— ^ V 7f^l# C^Tfl ^ ^-^l^o] ojef. 
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1020000081253 2001/1/3 
°-n M -§: ^#^l7]7l fltV aflE £^ 35. (current breaker )* #*r*M xjsfl 

71 3*H«W ^7M]-t SEI ^ ^^171^ a o V^ol gBj^ 

o}]5_ ( <y£ s-^^ 7 fl ^11 97-73918 l%°lsl-<i) c]3))^ 3)Ht*]^e|-^ 
(diphenyl picrylhydrazyl) 3Hrf-§- ^7}Q°_g.^ z)t]<>) jl4-z\%s$^. 7]^ « g v 

^°1 7flAls]o] 01 ji, s.^^7fl ^96-321312X^1^ 1~20%2] N--^l aKl-fr^ sj-^f- 

-^^fl ^196-64238X^1^ 3*0- 4 ~3>i0-3 ^7>^H #*1^ 

^cH^ *HM?lir 7flAls]o1 oji, ^194-333596S<H1^ 

#*JM3r -§-^43 £-g-£ 9*W3 o_5.*j #t.)°\ t^J-a^ *J:a 0 Va)71^ 

°121- £*13 7^A^ OV^A^ 7flAi5f7l ^SflA^| ^o] ^ 7 jo. o. 7] o 

0 1£ ^*fS]ul ( ^vfl-Sfofl 7l*fl# ^A^n}, vfltffc a^a^O. 3_*| ^§1^ 
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1020000081253 2001/1/3 

<H> £ I^S] 2:71 7>Jiv1lolE7j| -fM -§-*fl2l £*flS_ «>]# *U1 ifl^-fij 

7\^9\ T *Z*r HZA -B-71 Elf- o]*\ 

<12> £ 4€- tf£ #*d*l * Jl* ^ISl =^ ^S^7> 7j 

51 5lf- o]*> 7^1^1-71 ^ 3°14. 

<13> Aj-7] £ ^o] ^^71 fl^oj, £ o. 7] ^ ^ §>7] ^ 

«M ( I ), (H) SEfe OR) ±3- ^xJl\o]7]^ ^^711 -B-71 BE^ olf-o^ ^f-^ 

<15> ol^>, £ « a Vtg.g. C ^ ^1*1 ^$4. 

<16> £ ^o} 3*floJ),g. yj^ o. 7] _g. nH ^ #7fl o. 7] j^-fr ^ 7 ^ H ^£4. 

£ *M ( I ), (H) SE^r (m)°.3 44^^X1^ >g£7fl ^-71 

SE^r ol^o^ ^^-f-ol A}~§-Sj ^ #4: 

<17> 

O 0 *N> 0 0 

<18> Aj-7] Ajoj]^ R * R'-b 1*V, 2*V £tt 3*> °^^7l, ^l^l, of^l £fe 
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1020000081253 2001/1/3 

* AM. 0~3olcf. av 7] R * R , fe o^ 7l> tt ^^ 7] £ ^ 

C 6 ~C U ^ °fl7lo] ^o) a).^3]^ t ^1^-715.^ #3.5., H£ ^ Ai£ 

^£31 -8-71 Wfil ^ajOj Ofl^^ ^ ^ jfl^ 4 _=e 

<19> -8-71 *M& m*M o.i-io uHM«Mlfe 0.1-5 

51 ^OJL.*7>«^. ^71 *i£*l -8-71 4**oV0.1 u)vY<£ ^pfl^ 

*d*l ^IH^I 7>i «4 ^^1 3L2f* 7ltflS)-7l 10 3*ofl 

*r *d*13 S7l JL^4 ^ ^o] Af-g^ ^7H1 4ef #£*Rr ^l^ol ^ 

<20> ^7] 0.7] ^.^^ £7) ^jitflolETfl -8-71 -§-nfli4 3*1 ^«flS] 

<H S]# SEI ^f--§: $>£#0.3» ^tllolETfl -fr7l -g-nflSl "Sfl^ ^ 

^^4. 4^ 2:71 f^Aj ^tllolE^ 0.7I -g-nflo} «sfl S o| ^ 7^0] 03 
m ^ 91SLE.3. 2^ ^ Jl^r 7-1^-Al Z}-^ ^xiq- Elf- ^Slnl £7] 

<21> £ M^ofl AM . € - ol^ a1 -Aj o_7l % uVL ± ^^ (cyclic) 2fe A^ (cha j n ) 

*MiHMSfi|. 2£ -8-71 *d(7> ^ jao.^ p t ol^-^^aj A>^t ^5- 91 
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J0000081253 . -wx/x/„ 

#7] xj^ojjoll^ elf- ^uv^i5.ii3ilolE(LiPF 6 ), elf- EflM^f-^SiBflol 
J=(LiBF 4 ), elf- 3j#S.eflolE( L ici0 4 ), elf- S e|-§^£i^fHUtll 0 l R (CF 3 S0 3 Li), 
U elf- ^**£3.<>MN 0 lS(LiAsF6)* *m Sfe t °l A cH £^#o] 
(supporting) ^UflSS-S ^7>^cf. g*] qHH elf- o]«fi| ^-^o S q+ 

<23> £ ^fil elf- oj^V #*lsl -20 -60 1 21 £H *3$HH oV^^H 

4V21 *HMH5- #33*1 ^-i- -fr*l$4. £ ik^Q #*fl^£ elf- o]^ e!# 
#eH f- elf- oi*> £t]6\] ^ ojcf. 

<24> £ Mj-^ofl^ elf- ol*> ^)sl 7flS.5.^- LiCo0 2 , LiNi02, LiMn0 2 , LiMn 2 0 4 , 
£fe LiNii- x -yCoxMy02 (O^x^l, 0^y<l, 0^x+y£l, M£ Al, Sr, Mg, La f-s] ^oaf 
£-8- elf-^ol^ ^#^r 4-§-*U, *8B.3.fc 333 BE-c- £ 
£ 4^, slf- elf- 4-§-$cK «£3-gr 3 #3: ¥11^ 7 J°1 

a ^#21 3g*H £i^?m £fe M3 *Hlt- If- ^^5. 3<a*fl°i 
413131013 si- ^i ^uj. ^ *H £tt -S-7H1 

^o. ^ o. ? i ^f-oi $ 7 >3 «1^^1 #sfl°-Ji-§- ^°J*H ell- o]sv £ 

< 25 > cf-g-^- £ Mj-^sl oltflf. f-7l fl«H ^ A H1# ^l^lW. ^elM- S>7l 

si ^ahh $33^ 3£ <>W4. 
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1020000081253 2m/m 

<27> ^Aloj] l^lQ 

<28> 011331 ^JivflolE/cH^ 7fit1|o]E(EC/DMC)7|- 1/15. H)^ 0.7I -g-nflofl 

IMS] LiPF 6 f- ^7}t}jL, t}7] a lofl 7l7fl^ tifSj. 7^o] >g^7ll 3^## %7}*\a\ 
1~10^ oM-a- ^lS^F^Cf. 



<29> [£ !] 



1 






pa*M 1 




P 


p*H°i) 2 




P 


pa*n 3 




P 


jgAH 4 




P 


pa*M 5 






pa^M 6 


lEfleel-Dji^^i ^5 




pa*Hl 7 




11 


pa<M4 8 




P 


hl*H 9 


im* -as 


11 


pa^i 4 10 




|1 



<30> H]J7^1 1 

<31> <H]!3l 7>ja.t1lolE/c]iHll n^V-1lo|E( EC /DMC)7> 1/l.OS H}^ 0.7I -g-nfl 

°fl IMS] LiPF 6 » ^7f^j7, a^^j o. 7 | 37^*) ^s^cf. 
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<32> ^ aa 

<33> av 7 ) ^ AH) ^ 6 ^ HUoj) 1S] Afo]# ^ #;g(cyclic 

voltametryW] s]^oj £«q 3^3. £ 2ofl 7]^^^ 
<*> [5. 2] 



1 


|*«l*!<iKV) 


KKOfl 1 


J0.6 


fa^H 2 


11.3 


|U*H 3 


11.1 




|1.06 


H^M 5 


|0.6 


6 


|0.8 




P.5 



<35> 
<36> 
<37> 
<38> 



MCF, 7l§ jjH*: Li-^, tfifl Li -=^ 
3°^ 33 : 3V-0V, Scan Rate: 0.1 mV/s. 

*M -8-71 JWi-ol 37^ ^A]oj] i~ 6 o] ^«flofl 0 ] 2^° 0 ] 37]^] ^ 
* HlJZ<| IS] ^ojjofl H ,^ H ^ £q o] ^ 7] ^^ A] ^ »^u) Aj. 7 j «^ 

^^HH SEI ^ ^V-g-ol «y<H^nf. 

<39> gii: oi^v aaa ^ 

<4o> LiCo02( nfoi^fa^ #^b]-o1h(pvdf) * 513*1] 

<>MM W 92:4:4*] e^, N-4«-2-d|t3$<>l ^Va)^ 

tf^H: *i^S»4. 012:^4 "f^sH pvDFl- 

92:82] *tf«l3. c]~g-, N-^l-2-sjf-E]^^ ^ A ]^ -§-^ ^a]* 
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1020000081253 mi/ 1 

«H €3, ^^^H 30mm >48mm >6mm?l 4^ *E°fl ^-8: tf-§-, #7l ^a]o}| 1-102} u] jh 

#7] ^Alofl 1-10 * ulHoj] 1^ xj^ojj^ ^oj^ H elf. o]*} *U]ofl C}| 

*H CC-CV a£*t«HH 160mA^j 4.2V3 ^oj-o.^. ^gg 1 xjQ tg-^ 

160mAS] #-fML 2.5V7H aj-^jz. ia]# a^l^cf. o] 4^^. 33) 4 600mA 

21 2A]^ 30^o> 4.2V ^*d ^^5. ^#*H5l4. ^7] * *Ujo| 



<43> [a 3] 





pa^H 1 


(6.9 


p«*W 2 


|3.4 


pa*H 3 


P.3 


|^A]0(| 4 


P-6 


pg*H 5 


16.4 


H1*H 6 


f7.4 


NH«fl 7 


4.5 


pa*M 8 


13-4 


pa*H 9 


P.1 


h^H 10 


|4.5 1 




[7.9 | 







^ A )ojl i~6, 9, 10 ^ 13 .^oj^ ^3 ejf. 0 |*|. *U] 
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°fl 85tS] JL* *»*HH 4^^ ^1*H 24Al^n]-4 n £ 7 1 

*d*l * *d*l^ ^MHl cflt.V jf. ^ #m t y 7] K 4011 7l7fl^cf. 

<46> [5. 4] 



1 




|24*|# 


48*1^ 






h2*H 1 


117.2* 


|20.9% 


|23.3% 


27.3% 


pl.4% 


ta*H 2 


|7.9% 


112.6% 


|16.7% 


|21.1% 


|25.5% 


H^Hl 3 


|17.8% 


|25.3% 


|27.6% 


£9.7% 


|31.9% J 




J7.8% 


|15.3% 


|21.6% 


£3.7% 


|25.9% J 


pa*H 5 


|17.6% 


|22.8% 


|27.2% 


^0.2% 


|33.1% 




|17.4% 


jo. 7% 


|22.1% 


^6.3% 


|30.5% J 


9 


|17.6% 


|22.8% 


(27.2% 


|30.2% 


|33.1% 


10 


|8.9% 


]20.6% 


(23.2% 


125. 1% 


|28.5% 


H|JEaj] 1 


|22.9% 


(28.1% 


|30.9% 


|33.2% 


|35.5% 



<48> ^ 

<49> 2 7> g n mjaofl is] *l-8-sM ^13:^ s]# oi*v 3*H1 

tfl*H CC-CV 1C, 4.2V2] ^ojiL ##*U CC 2l&£L3. 1Ci 2 .75V4 

^ 4^ £oj , a] JH oil 13 3*l*r A}o]^o) ^£]i=. f-oj. 

■g-^o] <&£°1], -a*H 2, 7, ^ 83 3*fl<*^ a}-^ #*]^ 7 n v 

±A a).g-fr t ^ nj.^ ^ Alo)1 2, 7 ^ 82] A|~g.# ^17). ajso,] 

15] ^SfloJJ^ Af-g-$ ^^]^cf -f^ ^ ^-§- M-e).^* ° a V ^ 514. 

«■ ^3 ^oJJofl *j£?fl -B-71 S^f-£ ±71 f^A] 7KH.14ME7JI ^-7) 
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2001/1/3 

3£ «W*ff. «■ *d*H°l a)f.« s] # 0 |*> i7 | nji 

«■ tfSsi o) ^o>s| f^fii * m 7> ^ j H ^ 
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*M ( ! ) (n) £fe (HI)o.s. 4eHM*1t=- Sj-W £ ojs-o] £^#3. 



o 



ff ... i — h > 



R ~r R ® C" a.) S <'»> 



1*1- , 2*}- 3*1- M7|, ^?i)^7l 5E^ o>H7l6lal, R ?J R'fe M^MM- 4^ 
n£ 0~3°J. 
2] 

*IIHHI fl°M. A cM R g R'o] ^s^l7l5. i*h 2*1- Sfe 3*1- °i^7], <£ 
3] 

saoh, ^.71 -8-71 sf^-i-oi Dili *n -a*, aii id 4- 

#^5.211^ EflEefDfll^l ^£ *J ^Efc]ojl ££0.3. 
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[3?* 4] 

4i*M 5U°W. A oM 4M sj-M-o] #n°*<t) tfl«H 0.1-10 ^%%si 

l^?* 5] 

^-§r £t*Rr 2l# 



19-18 



1020000081253 



2001/1/3 




19-19 



